excluding internal varieties. Both these subdivisions will be considered mainly from the etiological and preventive aspect, although the details of surgical technique cannot be kept entirely in the background, especially with regard to the former. Before discussing either, I would draw your attention to certain salient facts which, though common to both varieties, form a notable contrast to the conditions met with in civil practice.
(1) We have excellent material to work upon. Our patients are, or should be, able-bodied men.
(2) Neither extremes of age nor women enter the statistics. Reference to the age-incidence will be made subsequently.
(3) Our patients test their cure to the utmost limit. They must be rendered fit for service in any part of the world, or invalided. In our efforts to prevent invaliding we are often tempted to operate when success is improbable. To what extent a medical officer is justified in advising operation depends almost entirely on his practical experience.
(4) By " cure" I mean that the hernia does not recur during the Service career, which is quite different from " cure " in the sense defined by Macready, i.e., a cure for life.
POST-OPERATIVE HERNIA. Fortunately this important class is becoming less common in naval statistics than formerly. I look forward to the time when it will cease to exist. There are three principal factors concerned in the diminution in the incidence of post-operative hernia which may be summarized thus:
(1) A general improvement in surgical technique.
(2) An appreciation by surgeons of the pathological lesions which determine the hernia.
(3) A realization that the abdominal walls are not merely a complicated anatomical structure, but that each muscle or group of muscles has various functions to perform. The obliques, transversalis and rectus abdominis may all act as prime movers, antagonists, synergists or fixation muscles. Stimulation of one group with reflex inhibition of another, enable the bodv to be moved or turned into any desired position. By applying the results of the brilliant work of Sherrington and Hunter to the muscles of the abdominal wall our conception of the physiological functions has been profoundly altered. If we recognize the significance of plastic and postural tone in this connexion, then we can more readily appreciate its absence in these cases of post-operative hernia. In my opinion loss of function is even more important than a structural defect.
Let us turn for a moment to surgical pathology in order to trace the events which lead to a post-operative hernia. There are few of us who have not infrequently seen an otherwise excellent scar break down, and pus pour out on the fourth or fifth day after the operation. Most of us at some time or another have heard the wretched catgut blamed for the occurrence of the mischief. I suggest that in the past catgut has far too frequently been made the scapegoat for the operating surgeon's deficiencies. Even to-day it is insufficiently realized that in opening any abdomen by any route, a large number of tissue cells on the edges of the wound are damaged and killed; hbemorrhage is bound to occur; and some muscle fibres are torn before the peritoneum is reached. From the moment that pus is discovered in the abdominal cavity the series of events leading up to a post-operative hernia begins, especially if at the conclusion of the operation the abdominal wall is " closed in layers." From the practical point of view the muscle planes, the weak local resistance of which is notorious, have been exposed to infection of micro-organisms of varying degrees of virulence. An active hyperaemia follows, with exudation of the tissue fluids. Round cells infiltrate this area where the stagnant remains of extravasated blood and dead or dying tissue cells are already present. The muscle fibres themselves, having been stripped of their protective sheath, become infected and a suppurative myositis accompanied by liquefactive necrosis supervenes. " Nature," as John Hilton said, " if unassisted by the surgeon, finds her remedy." Pus burrows its way out and its track develops into a chronic sinus, from which knots of unabsorbed catgut come away at intervals. In the meantime the epithelioid cells have been laying down fibrous strands to replace the muscle bellies which have been lost. After such radical changes in the structure of the abdominal wall we can readily understand how greatly the delicate physiological function has been impaired. Clinically, impairment of function is noted in all cases in which destruction of the muscular element has taken place, and is most marked when the pancreas has been drained owing to the addition of the peptonizing action of the trypsin.
Another important group of cases includes atrophy of muscle from paralysis. An extended Battle's incision is responsible for most of these. If the lower half of the rectus has suffered in this manner a cure by operative measures is hardly worth attempting.
Eisendrath was the first to lay stress on the necessity for draining the layers of the abdominal wall after the treatment of suppurative conditions within the abdominal cavity; while St. Leger Brockman, in his Hunterian Lecture delivered in 1924, applied those principles to the problems of drainage after acute appendicitis. Formerly surgeons were always ready to drain the peritoneum, but left the abdominal wall to look after itself. At the present day we are inclined to reverse this procedure by freely draining the muscle planes and leaving the peritoneum to take care of itself.
My main object in drawing attention to these points is achieved if you will allow that many post-operative hernias may be prevented. At any rate if they occur, they should be small and therefore more easily cured. My contention is that no surgical technique can be sound unless it is based on those principles which have been described above.
PART II.
We may now discuss the ietiology and comment upon the cure of abdominal hernias through the commoner sites. My remarks refer chiefly to the inguinal varieties. The statistics have been collected from the Naval Hospitals at Plymouth, Chatham and Haslar. They cover a period of over five years and represent the great bulk of surgical work on this particular subject in the Service. I allow that these figures are not scientifically correct in that each individual case of radical cure has not been followed up to its termination. Under our present system of recording and tabulating statistics this cannot be carried out with any degree of accuracy with large numbers of a floating population such as ours. But by comparing the total number of recurrences with the total number of radical cures performed, we obtain a figure which, though not strictly correct, forms a fair estimate and cannot be held to flatter the surgeon. The following figures are of sufficient magnitude to warrant definite conclusions to be drawn from them. Of the 222 recurrent hernias, 168 were first recurrence, 37 second, 10 third, 6 fourth and 1 fifth.
Before discussing these statistics we may inquire into the a3tiology of abdominal hernia, and I will put before you certain views which, in my opinion, have not received sufficient recognition. I desire to acknowledge the great assistance derived from Sir Arthur Keith's Mitchell Banks Lecture on this subject.'
The question as to whether abdominal hernias are congenital or acquired is one upon which opinion is divided. Formerly the general opinion was that they were acquired. At present most surgeons consider them congenital, but we cannot deny that hernial protrusions occur in other regions of the body such as behind the pharynx, in the duodenum, or the sigmoid; in these situations they are invariably acquired. I often think that although great attention is paid to the site and nature of the hernia, insufficient importance is attached to the build of the patient. Before any operative measures are considered a search should be made for factors which may have increased the intra-abdominal pressure, such as a chronic cough, any form of visceroptosis, any damage to the musculature of the abdominal wall and any increase in size of the abdominal contents. I regard the inguinal rings not merely as anatomical structuresa but quite as much as part of the muscular wall of the abdomen which possesses a definite physiological function. They serve as a valve which enables intra-abdominal pressure to vary within limits. When the limit is over-reached a hernia develops. Such variations of intra-abdominal pressure are particularly observed in cases of sliding hernia.
I have learned to classify abdominal hernias into two main groups. In the first is placed the young, strong healthy man who has recently entered the Service. Apparently he is perfectly fit, and yet between the ages of 15 and 30 an inguinal hernia develops slowly or suddenly, with or without a history of strain. These are invariably found at operation to be congenital with a very definite sac and very often a second sac. When these recur, recurrence usually takes place within a few months of the original operation, and the second sac is generally the cause. Watson refers to the many hernias seen in military recruits in the United States Army during the early period of training, but does not suggest any explanation.
The second group includes the older man who has reached a stage in his Service career when his duty entails less exercise than formerly and he is putting on weight. His abdominal muscles are becoming infiltrated with fat; the internal oblique begins to sag and thus loses its shutter-like action in controlling the internal ring. More important than this is the fact that the abdominal contents are loaded with fat. The mesenteries and the appendices epiploicte are increased in bulk. In addition, the bed on which the peritoneum rests is becoming softer and thicker. On the other hand, the peritoneal cavity does not increase correspondingly to accommodate the bulky contents. Consequently, as something has to give way the abdominal wall bulges at its safety valve-the internal ring. Such are, in my opinion, truly acquired herniae. On opening up the inguinal canal we find an excess of extra-peritoneal fat, sometimes termed a lipoma, in the middle of which is a pocket of peritoneum with a broad base. In a femoral hernia we often see a similar condition, but the neck of the sac is constricted.
This fatty variety of hernia is very apt to recur unless we can persuade the patient to use means to become thin-advice which used to be given in the days before radical cures were invented. Such recurrences become evident at a later date than in the former class-usually three or four years after the original operation. After investigation of the records of 100 consecutive recurrences excessive fat was noted in twenty-six.
Reference can now be made to the age-incidence of hernia, and the following table is reproduced from Sir Arthur Keith's paper. The second table has been compiled for the sake of comparison from the records of the Royal Naval Hospital, Haslar.
ONSET OF HERNIA ACCORDING TO AGE. It is generally accepted that oblique inguinal hernia in the male overshadows in frequency that of any other form. Various explanations of this have been put forward and I suggest another, which is theoretical and hardly capable of proof. A study of the age-incidence shows that the figures suddenly rise at puberty and continue high for the next three decades. We have been taught that strain and stress coming at a time when a man has to work for his living are important factors. I agree that strain is not infrequently the deciding factor in bringing the hernia to the notice of the patient and surgeon. On the other hand, statistics have proved that the incidence of hernia is not exceptionally marked in those employed in occupations where severe and oft-repeated strains occur, such as those of boiler-maker, miner, bricklayer and blacksmith. I believe that the underlying cause of oblique inguinal hernia in the male is partly physiological. Excepting the first year, the incidence falls most heavily on those years which constitute the active generative life, starting from puberty itself. We know how relatively commonly varicocele occurs during the early part of this period; we also know how frequently a moderate degree of varix in this region complicates a hernia; while many of us realize that the success of some of the operations for radical cure in bygone days depended on the freedom with which the vas was stripped from its surrounding structures. Judging by analogy it appears that the testicle, when stimulated into activity, behaves like any other gland in that the spermatic arteries and veins become taxed to their utmost carrying capacity. The pains and aches of youth in the region of the testicle and groin are entirely due to vascular congestion. The result of this glandular activity is an excessive increase of that composite structure-the spermatic cord. Owing to the wide variations in its calibre during this period of life I believe that inguinal hernias, either congenital or acquired, are more liable to make their appearance. The physiological function of the valve is weakened by repeated and perhaps excessive differences in the size of the cord. Such a theory, if only partly true, does help to explain the heavy incidence of inguinal hernia in the male during this particular period.
Another factor in the aetiology to which Sir Arthur Keith has drawn attention is the reflex mechanism of the inguinal shutter, which is also physiological in character. Anatomically, the external oblique forms the outer guard and the internal oblique, with the transversalis, the inner guard. During their synergic action the internal ring is closed effectively; when for any reason it fails, liability to an inguinal hernia is increased. The truth of this is confirmed by clinical experience. In many cases the hernia is stated to have come down when the strain occurred unexpectedly-when the inguinal shutter had failed to act. Again, if the reflex mechanism has been grossly damaged by injury to the musculature in cases of suppurative appendicitis, it is common for a right inguinal hernia to develop shortly afterwards. In one such instance, the patiernt developed a right inguinal hernia on the day he left hospital after a prolonged convalescence for a suppurative appendicitis.
If there be any truth as to the three oetiological factors which have been briefly discussed, then our conception of the causes of inguinal hernia in the male should be revised. Instead of looking for anatomical defects we must search for physiological defects for disordered function rather than structural alterations. If the functions of the body can be controlled, then the prevention of hernia may come within the province of the physician who would thus relieve the surgeon of untold work and anxiety.
We now return to examine the statistics and comment briefly on the types and numbers of recurrences. As the numbers of femoral and umbilical hernias are so few my remarks will apply to the inguinal varieties chiefly, both direct and indirect. The recurrence figure, 10 6, is high, and is capable of reduction. For reasons alluded to above many recurrent hernias are subjected to operation with small chances of success. If only those hernias which have recurred for the first time are counted the recurrence figure is reduced to 7*6 per cent. Out of 100 cases of recurrence, at least ten have undergone the original operation in civic hospitals. Consequently we arrive at the final figure of 6 6 per cent., which represents the net. liability of recurrence after operation for radical cure of inguinal hernias performed in Naval hospitals. While investigating the records of those cases which had been operated upon before entry, it was noted that none had been treated in the teaching hospitals either in London or the provinces. All the original operations had been performed in small hospitals, usually cottage hospitals, where a large experience is improbable. Returning to the final figure of 6 6 per cent., this may be subdivided by taking 2 per cent. as being cases unsuitable for operation while the remaining 4 6 are genuine failures due to the imperfections of the surgeons who operated.
Reference to other statistics may now be made for the sake of comparison, always bearing in mind the fundamental differences between civil and service practice. Seelig and Chouke give 0-8 to 12 per cent. as the recurrence figure for inguinal hernia. Coley, writing of three thousand consecutive herniotomies, gives 11 9 as the recurrence figure for adult male direct and indirect inguinal hernia; for the direct alone 16 4 per cent., Watson quotes 1 to 10 per cent., which are the same figures as those of Oudard and Jean, from the French Naval surgical records. The time at which recurrence takes place was noted in 100 consecutive recurrences and a graph indicating this is appended. Watson states that recurrence takes place within the first few weeks but this early recurrence is confined to those cases in which the sac has not been completely removed. The graph shows that 50 per cent. of cases recur within the first two years and after this liability to recurrence diminishes steadily.
In thirty-five instances the recurrences were direct. In three cases the wound suppurated; in each case suppuration occurred at the original operation. Two cases occurred in musicians, both being cornet players.
It is not intended to discuss any details of surgical technique, but the causes of recurrence may be summarized thus:
(1) Failure to remove the sac or sacs completely. (2) Obesity. (3) Increased intra-abdominal pressure from any cause. (4) Slight degrees of visceroptosis with inefficient muscles. (5) Wound infection.
In conclusion I desire to acknowledge with many thanks the advice and practical assistance received from my senior officer, Surgeon Captain J. R. Muir, without which this paper could not have been written.
Discus8iOn. Colonel E. M. COWELL, D.S.O., said: The disability for military service caused by hernia has long been recognized. At the time of that great military surgeon, Ambroise Pare, a special method of suturing was employed in herniotomies, called the " royal stitcb." This was so named from the fact that by its use the king's lieges were made fit for the royal service. Surgeon Commander Stevens has already referred to the statistics of the frequencof hernia in the male population obtained from the examination of large numbers of recruits. Stephens: Abdominal Hernia in the Royal Navy The question arises, Is hernia preventable'? The first factor in the pathogenesis of inguinal hernia is the weakness of the abdominal muscles.
Professor Keith has enmphasized the importance of the " shutter action" of the internal oblique and transversalis muscles in the hernial region. Where this action is weak or absent, an actual hernia will sooner or later make its appearance. Malgaigne long ago pointed out a clinical type of abdomen that was likely to develop hernia.
The second factor in the production of the commonest type of hernia, the oblique inguinal, is the existence of a pre-formed peritoneal pouch of congenital origin, a potential hernial sac. In nly own experience of over 100 cases recently operated on, in every instance in which a definite hernial sac existed on one side a potential sac was always found, when looked for, on the opposite side. In all post-mortem dissections that I have been able to make, I have never failed to demonstrate a potential sac. In order to find this sac, which is usually half an inch in diameter, the cord is lifted up and held over to the outer side of the inguinal canal; the infundibuliform fascia is divided at the internal ring. The sac then appears like a "rising moon." The base of the sac measures an inch or more across, and in some of the sacs I have found adherent omentum, although there was no history of an actual hernia.
In discussing the prevention of this group of hernias it is necessary to consider how to maintain the " shutter action" of the hernial region. Carefully supervised abdominal exercises should be ordered and encouraged. In the case of those men whose abdominal walls are becoming lax with increasing age and expanding girth, the following simple device for tightening up the muscles, which was first recommended some years ago is useful. The man is instructed to " hold himself in " as often as he thinks of it; and to remind himself of this, he is advised to transpose the contents of his pockets. Sudden and violent strains during athletic exercises, performed by men insufficiently trained, should be avoided.
The incidence of femoral and direct hernias in men usually coincides with obesity and laxness of the abdominal walls, and perhaps may be accompanied by a chronic cough. Dieting and exercise afford a means of preventing the development of this type of hernia. The second point for discussion is the question of recurrence.
An excellent paper was published in 1922 by two French naval surgeons, Oudard and Jean,' based on a study of 145 observations on cases of recurrent inguinal hernia. Amongst their observations are the following:-,
(1) " The sac in the case of a direct hernia simply reappears. In indirect hernia a loculus or saccular diverticulum is usually found, which was overlooked at the original operation."
The drawing exhibited, made from one of my operation cases, shows this point well. The slack peritoneum from the "pouch of recurrence" can be gathered up by gauze dissection from under the epigastric vessels and a specimen produced.
(2) " In the case of a Bassini operation, the muscle fibres are found to be atrophied, especially after suppuration." Several important papers on the question of union of muscle to fascia have recently been published. The present tendency is for some type of operation to be carried out, in which fascia is united to fascia. Gallie and Lemesurier in Canada, and others in the United States of America, have published interesting papers on this subject. In an analysis of forty-nine recurrences for inguinal hernia collected from B. L. Coley's series (1924) , it has been found that a Bassini or modified Bassini operation was done in each case. Recurrence rate.-Erdman's paper (1928) records the result of 978 traced cases of hernia operations. The recurrence rate for oblique inguinal hernia was found to be 3 * 15 per cent., and of direct hernia 16 * 61 per cent. The time interval which occurs between operation and recurrence is interesting. From the curves which have been made from Erdman's figures it is seen that the majority of recurrences take place within six months, and after the end of two years the chance of recurrence becomes extremely small.
Colonel J. W. WEST, R.A.M.C., said: This subject is one of the greatest importance to all the Services, and if any hygienic or other measure could be shown to have succeeded in preventing the loss of half a battalion of men in one year, it would be given great prominence. This is the claim the Army surgeon puts forward.
The figures which I can supply for the Armny do not cover suich a long period as those given by Surgeon Commander Stephens, but represent the total cases occurring in the Home Coinlikiand during the year 1925. These show that a total of 477 cases of hernia occurred, made up as follows: Inguinal hernia 444, of which 7 were strangulated, 17 double, and 36 were recurrences after previous operations. There were 13 femoral hernia, 17 ventral hernia, and 3 umnbilical hernia.
In the Services we have better opportunities of checking the after-results of operations for hernia than in civil practices, for eases of recurrence always coine to light, and during the year 1925 36 cases in which recurrence had taken place were seen.
The period after operation at which recurrences took place was as follows: Ten occurred within one year, 4 within two years, 6 within three years, 2 within five years, 2 within eight years, and 1 within eleven years. In 6 cases the period elapsing after operation is not given. These figures approximate fairly closely to those given by Surgeon Commander Stephens. This proportion of recurrences does not point to any general failure on the part of the operation to be satisfactory, and of these 36 cases, 27 were submitted to re-operation with success. Operation is now accepted by all ranks as the ordinary method of treating a hernia, and only 7 refusals to submit to operation occurred during the year.
The wearing of a truss is now a rare event in the Army. While operations for the radical cure of hernia are often undertaken by junior surgeons the importance of the operation should not be minimized and every operation for hernia should be regarded as a major operation.
A point of somne importance not mentioned by Surgeon Commander Stephens is the period of absence from duty after operation. The practice in the Army is to retain the man in hospital for a period of fromn three to four weeks and then to recommend a period of one month's sick furlough. It is important to make certain that the man is excused froill all duties after rejoining his unit before he goes on sick leave, otherwise there is a danger that he will be seized upon for fatigue duty, which is very apt to set up a recurrence.
Surgeon Coinmander STEPHENS (in reply) stated that Malgaigne's bulgings in the inguilnal regions referred to by Colonel Cowell were not infrequently seen in the Service. He considered that they were a postural defect and that recurrence was miore liable to take place in such cases.
He agreed with Colonel West's remarks. In the Royal Navy no officer or man returned to full duty until four months had elapsed from the date of the operation. He did not consider strangulation was so prevalent in the Navy as coinpared with the statistics quoted by Colonel WN'est.
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